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[57] ABSTRACT 
A molded electrical connector for connecting electrical 
conductors comprises a molding section in which a 
plurality of metallic circuits are arranged in parallel 
with one another at predetermined intervals and are 
?xedly molded with resin such that ?rst end portions of 
the metallic circiuts are exposed as connecting termi 
nals. The molded electrical connector further comprises 
a connecting section which comprises the connecting 
terminals. The connecting section is molded with resin 
simultaneously when the molding section is formed. 
Electrical conductors are placed on the connecting 
terminals of the metallic circuits. and welded together. 

28 Claims, 4 Drawing Sheets 
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MOULDED ELECTRICAL CONNECTOR AND 
METHOD FOR MANUFACTURING SAME 

BACKGROUND OF THE INVENTION 
1. Field of Invention 
This invention relates in general to domestic, indus 

trial or vehicle internal wiring. More speci?cally, the 
invention relates to a molded electrical connector for 
connecting lead wires to a ?at type cable and a method 
of manufacturing a molded electrical connector. 

2. Description of the Prior Art 
Typically a connector is used to connect terminals of 

a printed circuit board to respective conductors of a ?at 
type cable. One arrangement for achieving a good me 
chanical and electrical connection is to solder the wires 
to their respective terminals. However, in the case of a 
printed circuit board installed on a vehicle or the like 
which may be vibrated during operation, it is dif?cult to 
maintain ‘good electrical and mechanical characteristics 
in the soldered joint for an extended time. Therefore, to 
achieve higher reliability, it is preferable to spot weld. 
FIG. 1 (PRIOR ART) shows a conventional arrange 

ment of connecting lead wires to a flat type cable. In 
FIG. 1 (PRIOR ART), a flat box-shaped molding 1 
includes a plurality of metallic circuits 2. Metallic cir 
cuits 2 extend from molding 1 as connecting terminals 3 
which are substantially rectangular conductors. A ?at 

' type cable 11 includes welding portions 8 and rectangu 
lar conductors 12. The metallic circuits 2 are molded in 
molding 1 in such a manner that they are arranged at 
predetermined intervals in a plane with the terminals 3 
protruding from the molding 1. The molding 1 and the 
connecting terminals 3 form a molded electrical con 
nector. The connecting terminals 3 and the end portions 
of the rectangular conductors 12 are fully exposed, can 
be placed on each other, pressed together with the 
electrodes of a spot welder from above and below and 
spot welded. However, it is rather dif?cult to position 
the terminals 3 and the rectangular conductors 12. They 
can easily shift from the desired position before being 
spot welded. 
Employment of a spot welder to weld conductors to 

the connecting terminals of a molded electrical connec 
tor/printed circuit board combination presents an addi 
tional problem. Since the connector is formed over the 
insulating material of the circuit board as described 
above, no current can ?ow between the electrodes of 
the spot welder disposed on both sides of the printed 
circuit board because of the insulating material thereof. 
FIG. 2 (PRIOR ART) shows a conventional molded 

electrical connector whose connecting terminals 3‘ are 
combined with a printed circuit board. In this case, the 
lower surfaces of the connecting terminals 3 are cov 
ered with the insulating material of the printed circuit 
board. At the positions of the connecting terminals, the 
upper and lower portions of the circuit board are not 
conductive. Hence, at these positions, spot welding 
cannot be performed without means for rendering the 
upper and lower portions of the circuit board conduc 
tive. 

SUMMARY OF THE INVENTION 

The above-described problems have been solved by 
the present invention molded electrical connector and 
method of manufacturing it. The molded electrical ‘con 
nector comprises: a molding section in which a plurality 
of metallic circuits arranged in parallel with one an 

5 

2 
other at predetermined intervals are ?xedly molded 
with resin in such a manner that ?rst end portions 
thereof are exposed as connecting terminals; a connect 
ing section in which the connecting terminals are 
molded with the resin when the molding section is 
formed, in such a manner that l) resin layers are formed 
around the connecting terminals which are equal in 
thickness to the connecting terminals, or 2) no resin 
layer is formed between the connecting terminal, with 
the upper and lower surfaces of the connecting termi 
nals exposed, or 3) the resin layer surrounding the con 

' necting terminals is‘ smaller in thickness than the other 
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gas 

resin layers. 
The method of constructing the molded electrical 

connector comprises the steps of: arranging the plural 
ity of metallic circuits in parallel with one another; 
molding ?rst portions of the metallic circuits into a ?rst 
connector section such that second portions of the me 
tallic circuits are exposed to act as connecting terminals; 
molding the connecting terminals into a second connec 
tor section. The method can further comprise the steps 
of l) molding resin layers between the connecting ter 
minals such that the resin layers are generally equal in 
thickness to the connecting terminals and upper and 
lower surfaces of the connecting terminals are exposed; 
or 2) molding side reinforcing members extending from 
each side of‘ the first connector section and molding an 
end reinforcing member which connects outer ends of 
the side reinforcing members and supports the connect 
ing terminals; or 3) molding resin layers near the con 
necting terminals which are generally equal in thickness 
to the connecting terminals such that upper and lower 
surfaces of the connecting terminals-are exposed and 
molding a surrounding resin layer which surrounds the 
aforementioned resin layers and which is thicker than 
the connecting terminals and which supports outer 
portions of the connecting terminals. The molding steps 
can all be done simultaneously. 
The molded electrical connector is connected to the 

conductors by placing the electrical conductors on the 
connecting terminals of the metallic circuits to de?ne 
welding portions; spot welding the welding portions; 
and covering the molded electrical connector, includ 
ing the connecting section, by resin molding. 
With the foregoing in mind, other objects, features 

and advantages of the present invention will become 
more apparent upon consideration of the following 
description and the appended claims with reference to 
the accompanying drawings, all of which form part of 
this speci?cation, wherein like reference numerals des 
ignate corresponding parts and various ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 (PRIOR ART) is a diagrammatic view show 
ing a conventional molded electrical connector and 
method for attaching it to a ?at type cable; 
FIG. 2 (PRIOR ART) is a perspective view showing , 

a conventional molded electrical connector/printed 
circuit board combination; 
FIG. 3 is a diagrammatic view showing a ?rst em 

bodiment of a molded electrical connector according to 
the invention; 

FIG. 4 is a diagrammatic view showing a second 
embodiment of a molded electrical connector according 
to the invention; 
FIG 5 is a perspective view showing a combination 

molded electrical connector according to the invention; 
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FIG. 6 is a sectional view taken along line 6-—6 in 
FIG. 5; 
FIG. 7 (PRIOR ART) is a perspective view showing 

a clamping relay terminal; 
FIG. 8 (PRIOR ART) is a perspective view showing 

the clamping relay terminal connected to a round cable; 
FIG. 9 is a diagrammatic view showing the ?rst em 

bodiment molded electrical connector connected to a 
flat type cable etc.; 
FIG. 10 is a perspective view showing an alternative 

embodiment molded electrical connector according to 
. the invention; 

FIG. 11 is a perspective view showing an alternative 
embodiment molded electrical connector according to 
the invention; and 
FIG. 12 is a perspective view showing an alternative 

embodiment molded electrical connector according to 
the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 3 shows a ?rst embodiment of a molded electri 
cal connector according to the invention. In FIG. 3, 
those components which have been already described 
with reference to FIG. 1 (PRIOR ART) are therefore 
designated by the same reference numerals. Further in 
FIG. 3, reference numeral 4 designates molded resin 
stabilizers. In the molded electrical connector, the resin 
of the molding 1 ?xes the arranged metal circuits at 
equal intervals, and enters the spaces between the con 
necting terminals 3, thus forming the aforementioned 
molded resin stabilizers 4. The upper and lower surfaces 
of the molded resin stabilizers 4 are flush with the upper 
and lower surfaces of the connecting terminals 3, re 
spectively. In other words, the molded resin stabilizers 
4 are generally equal in thickness to the connecting 
terminals 3. Therefore, the upper and lower surfaces of 
the connecting terminals are exposed, allowing the elec 
trodes of the welder to contact them directly. 

In a spot welding operation, the spot welder is posi 
tioned according to the con?guration of the molding 1. 
With the rectangular conductors 12 of the flat type 
cable and the exposed connecting terminals 3 placed on 
each other, the electrodes of the spot welder are pushed 
against them from above and below. Since the upper 
and lower surfaces of the connecting terminals 3 are 
flush with the upper and lower surfaces, respectively, of 
the molded resin stabilizers 4, the welder can be accu 
rately positioned with respect to the connecting termi 
nals 3. The connecting terminals 3 will not shift side 
wardly, nor will the electrodes be shifted when pushing 
the connecting terminal and the conductor. Thus, the 
spot welding operation can be achieved with high accu 
racy. 

In one example of an embodiment of this method, 
metallic circuits 2 formed by blanking a tin-plated brass 
plate (0.64 mm in thickness) are arranged in the same 
plane such that they are spaced at the same intervals as 
the conductors of the flat type cable. A molding opera 
tion is then carried out with a thermoplastic resin of 
liquid crystal polymer or the like, having excellent di 
mensional stability, so that a molding 1 having a thick 
ness of 1.0 mm is formed over the metallic circuits 2 and 
the molded resin stabilizers 4 are formed between the 
connecting terminals 3 such that the former are gener 
ally equal in thickness to the latter. 
FIG. 4 shows a second embodiment of the molded 

electrical connector according to the invention. The 

4 
second embodiment employs two side reinforcing mem 
bers 7, and an end reinforcing member 7' instead of the 

, molded resin stabilizers 4 in the ?rst embodiment de 
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scribed above. These members are formed simulta 
neously when the molding body 1 is formed such that 
the two side reinforcing members 7 are extended along 
the connecting terminals 3 from both sides of the mold 
ing body 1, respectively, and the end reinforcing mem 
ber 7' is connected to the ends of the two side reinforc 
ing members 7 and supports the outer ends of the con 
necting terminals 3. Thus, the connecting terminals are 
supported at both ends. Hence, when the electrodes are 
pushed against the welding portions, the shifting of the 
connecting terminal 3 is positively prevented and the 
distances between the connecting terminals remain un 
changed at all times. 
The molded electrical connector shown in FIG. 4 is 

connected to a ?at type cable by placing the rectangular 
conductors 12 of the flat type cable on the connecting 
terminals 3, respectively, and spot welding the layer 
with the electrodes of the spot welder abutted against 
both sides of the layer. Since the upper and lower sur 
faces of the connecting terminals 3 are exposed, the 
electrodes of the spot welder can. be brought into 
contact with the connecting terminals 3 with ease. Fur 
thermore, since the connecting terminals 3 are ?xed in 
position by the end reinforcing member 7’, they will not 
shift but are kept positioned with high accuracy. This 
allows a stable spot welding operation. 
FIG. 5 shows a molded electrical connector which is 

a combination of the ?rst and second embodiments of 
the molded electrical connector shown in FIGS. 3 and 
4. In this combination connector, the input and output 
directions form right angles and the connector is sub 
stantially L-shaped. Accordingly, the metallic circuits 2 
are L-shaped, having connecting terminals 3 and 3’. The 
connecting terminals 3 and the molded resin stabilizers 
4 are shown in FIG. 6, a sectional view taken along line 
5-5 in FIG. 5. The molded resin stabilizers 4 between 
the connecting terminals 3 are generally equal in thick 
ness to the terminals 3, and the molded resin stabilizer 4 
in the periphery is lengthened for reinforcement. In 
other words, the‘ L-shaped metallic _circuits 2 are 
molded such that in the vicinity of the connecting ter 
minals 3, the molded resin stabilizers 4 are generally 
equal in thickness to the connecting terminals 3 such 
that the upper and lower surfaces of the terminals 3 are 
exposed, and the portion of the molded resin stabilizer 4 
near the ends of the terminals 3 is lengthened to more 
positively support the ends of the terminals 3. 
FIG. 7 (PRIOR ART) shows a conventional clamp 

ing relay terminal, and FIG. 8 (PRIOR ART) shows a 
round cable clamped with the conventional clamping 
relay terminal. In FIGS. 7 (PRIOR ART) and 8 
(PRIOR ART), reference numeral 5 designates the 
clamping relay terminal; 6, round conductor clamping 
ears; 8, a welding portion; 9, a round cord; and 10, the 
conductor of the round cord 9. The clamping relay 
terminal 5, which can be tin-plated, is connected to the 
conductors 10 of the round cable 9 by clamping them 
with the round conductor clamping ears 6 thereof. 
FIG. 9 shows a molded electrical connector to which 

a flat type cable 11 and the clamping relay terminals 5 
are connected. In one embodiment, the flat type cable 
11 is 0.35 mm thick, and the rectangular conductors are 
0.15 mm thick and 1.8 mm wide and are arranged at 
intervals of 3.5 mm. In addition, the molded electrical 
connector is so designed that the connecting terminals 3 
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at one end portion thereof are spaced at the same inter 
vals as the conductors of the cable. The connecting 
terminals 3 at the other end portion thereof are wide 
enough to be connected to the welding portions 8 of the 
clamping relay terminals 5. The welding portions 8 and 
8' are connected to the connecting terminals 3 by spot 
welding. Since the connecting terminals 3 are ?ush with 
the molding adjacent thereto, the welding electrodes 
can readily reach the welding portions from both sides, 
so that spot welding is easily accomplished. 
FIG. 10 shows an alternative embodiment molded 

electrical connector according to the invention. This 
connector is designed so that terminal pins 13 are pro 
vided at its end portion to which lead wires can be 
detachably connected with ease. 
FIG. 11 shows an alternative embodiment molded 

electrical connector according to the invention in 
which its lead wire providing portion is in the form of a 
step. With this connector, a ?at type cable can be ex 
tended smoothly in a case where the cable 11 is required 
to lay at a different height than the cables 9 as indicated 
at 14 in FIG. 11. Thus, it is unnecessary to bend the ?at 
type cable. This embodiment is durable against tensile 
stress, high in reliability, and can be installed with ease. 
FIG. 12 shows an alternative embodiment molded 

electrical connector according to the invention which is 
formed by further molding with polyacetate resin or the 
like, the molded electrical connector shown in FIG. 9 
to which a ?at type cable has been connected. In this 
case, depending on the entire available space, the lead 
wires and the covered portions of the ?at type cable at 
the connecting end are contained in a molded container 
15. Thus, with this connector, the resistance against the 
withdrawing or bending of the components connected 
thereto is increased, and moisture resistance, chemical 
resistance and other resistance against environmental 
change are increased. 
The provision of the molded electrical connector 

according to the present invention will facilitate the 
positioning of electrodes in a spot welding operation, 
the connecting of flat type cables or lead wires, and the 
spot welding operation itself. The molded electrical 
connector can be effectively used as a circuit connect 
ing element in vehicles in which the connections should 
be made with high reliability, especially a circuit con 
necting means for air bag systems. 
While the invention has been described in accordance 

with what is presently conceived to be the most practi 
cal and preferred embodiments, it is to be understood 
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that the invention is not to be limited to the disclosed ' 
embodiments but on the contrary, is intended to cover 
various modi?cations and equivalent arrangements in 
cluded withinqthe spirit and the scope of the appended 
claims, which scope is to be accorded the broadest 
interpretation of such claims so as to encompass all such 
equivalent structures. 
We claim: 
1. A molded electrical connector for connecting elec 

trical conductors comprising: 
a central retaining section in which a plurality of 

metallic circuits are arranged in parallel with one 
another at predetermined intervals and central 
portions of the metallic circuits are ?xedly molded 
with resin; and 

a ?rst connecting section monolithically extending 
from a ?rst side of the central retaining section, 
comprising: 

60 
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6 
exposed ?rst end portions of the metallic circuits 

functioning as ?rst connecting terminals with 
upper and lower surfaces of the ?rst connecting 
terminals being exposed; and 

connecting terminal reinforcing means to reinforce 
the exposed ?rst connecting terminals, wherein 
the connecting terminal reinforcing means com 
prises resin layers formed between the ?rst con 
necting terminals, the resin layers being gener 
ally equal in thickness to the ?rst connecting 
terminals. 

2. The apparatus of claim 1, wherein the connecting 
terminal reinforcing means comprises side reinforcing 
members extending from opposing ends of the ?rst side 
of the central retaining section and an end reinforcing 
member connecting the outer ends of the side reinforc 
ing members and outer ends of the ?rst connecting 
terminals to support the outer ends of the ?rst connect 
ing terminals. 

3. The apparatus of claim 1, wherein the connecting 
terminal reinforcing means comprises an end reinforc 
ing member connecting the resin layers and outerends 
of the ?rst connecting terminals to support the outer 
ends of the ?rst connecting terminals. 

4. The apparatus of claim 1, wherein the molded 
electrical connector comprises; 

a second connecting section monolithically extending 
from a second side of the central retaining section 
comprising second exposed end portions of the 
metallic circuits functioning as second connecting 
terminals. ' 

5. The apparatus of claim 4, wherein the ?rst and 
second connecting sections extend from the central 
retaining body at an angle to each other. 

6. The apparatus of claim 4, wherein the ?rst and 
second connecting sections lie in different planes. 

7. The apparatus of claim 6, wherein the different 
planes are generally parallel to each other. 

8. The apparatus of claim 1, wherein the molded 
electrical connector is covered with resin. 

9. A method for manufacturing a molded electrical 
connector comprising the steps of: 

arranging a plurality of metallic circuits in parallel 
with one another; 

molding central portions of the metallic circuits into 
a central retaining section such that upper and 
lower surfaces of ?rst end portions of the metallic 
circuits are exposed in a ?rst connector section 
monolithically extending from a ?rst side of the 
central retaining section and upper and lower sur 
faces of second end portions of the metallic circuits 
are exposed in a second connector section mono 
lithically extending from a second side of the cen 
tral retaining section, the ?rst and second connec 
tor sections for connecting together different sets 
of electrical conductors through the metallic cir 
cuits. 

10. The method of claim 9, including the further step 
of molding resin layers between the second end portions 
of the metallic circuits such that the resin layers are 
generally equal in thickness to the metallic circuits and 
upper and lower surfaces of the second end portions of 
the metallic circuits remain exposed. 

11. The method of claim 9, including the further steps 
Of: 
molding side reinforcing members which extend from 
opposing ends of the ?rst side of the ?rst connector 
section; and ' 
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molding an end reinforcing member which connects 
outer ends of the side reinforcing members and 
outer ends of the ?rst end portions of the metallic 
circuits to support the metallic circuits. 

12. The method of claim 11, wherein the molding 
steps are done simultaneously. 

13. The method of claim 9, including the further steps 
of: 

molding resin layers between the second end portions 
of the metallic circuits which are generally equal in 
thickness to the metallic circuits such that upper 
and lower surfaces of the metallic circuits are ex 
posed; and 

molding an end reinforcing member which connects 
outer ends of the resin layers and outer ends of the 
second end portions of the metallic circuits to sup 
port the second end portions of the metallic cir 
cuits. 

14. The method of claim 13, wherein the molding 
steps are done simultaneously. 

15. The method of claim 12, including the further 
steps of: 

placing the electrical conductors on the second end 
portions of the metallic circuits; and 

welding the metallic circuits to the electrical conduc 
tors. 

16. The method of claim 11, including the further 
steps of: 

placing the electrical conductors on the second end 
portions of the metallic circuits; and 

welding the metallic circuits to the electrical conduc 
tors. 

17. The method of claim 13, including the further 
steps of: 

placing the electrical conductors on the second end 
portions of the metallic circuits; and 

welding the metallic circuits to the electrical conduc 
tors. 

18. The method ofclaim 15, including the further step 
of covering the molded electrical connector with resin. 

19. The method of claim 16, including the further step 
of covering the molded electrical connector with resin. 

20. The method of claim 17, including the further step 
of covering the molded electrical connector with resin. 

21. A molded electrical connector for connecting 
electrical conductors comprising: 

a central retaining section in which a plurality of 
metallic circuits are arranged in parallel with one 
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another at predetermined intervals and central 
portions of the metallic circuits are ?xedly molded 
with resin; and 

a ?rst connecting section monolithically extending 
from a ?rst side of the central retaining section, 
comprising: 
exposed ?rst end portions of the metallic circuits 

functioning as ?rst connecting terminals with 
upper and lower surfaces of the ?rst connecting 
terminals being exposed; and 

connecting terminal reinforcing means to reinforce 
the exposed ?rst connecting terminals. wherein 
the connecting terminal reinforcing means com 
prises side reinforcing members extending from 
opposing ends of the ?rst side of the central 
retaining section and an end reinforcing member 
connecting outer ends of the side reinforcing 
members and outer ends of the ?rst connecting 
terminals to support the outer ends of the ?rst 
connecting terminals. 

22. The apparatus of claim 21, wherein the connect 
ing terminal reinforcing means comprises resin layers 
formed between the ?rst connecting terminals, the resin 
layers being generally equal in thickness to the ?rst 
connecting terminals. ' ' 

23. The apparatus of claim 22, wherein the the end 
reinforcing member is connected to outer ends of the 
resin layers and outer ends of the ?rst connecting termi 
nals to support the outer ends of the ?rst connecting 
terminals. _ 

24. The apparatus of claim 21, wherein the molded 
electrical connector comprises; 

a second connecting section monolithically extending 
from a second side of the central retaining section 
comprising second exposed end portions of the 
metallic circuits functioning as second connecting 
terminals. 

25. The apparatus of claim 24, wherein the ?rst and 
second connecting sections extend from the central 
retaining body at an angle to each other. 

26. The apparatus of claim 24, wherein the ?rst and 
second connecting sections lie in different planes. 

27. The apparatus of claim 26, wherein the different 
planes are generally parallel to each other. 

28. The apparatus of claim 21, wherein the molded 
electrical connector is covered with resin. 

* it * * i‘ 


